
SECTION 8 

ENV I RONMENT AL CONS I DERAT I O, IS 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Airport  development and operation interacts with both the natural and 

manmade environment. Environmental issues considered during the pre- 

paration of plans for Polacca Airport ,  and those important to o f f -a i rpo r t  

planning are addressed in this section. The speci f ic  considerations 

addressed in this section are as fol lows: 

a 

Noise Exposure 

Air  Quality 

Visual Aesthetics 

Relocation of Persons 

Temporary Construction Impacts 

The subsequent discussion of environmental considerations was an input 

to the a i rpor t  systems design described in Section 7 of th is report. 

This material should be consulted whenever development in the immediate 

v i c i n i t y  of the a i rpor t  is being considered. Further, this material 

is intended to serve as a planning tool ,  and is not an environmental 

assessment required by federal agencies for  a i rpor t  development projects. 

8.1 NOISE EXPOSURE 

Contours del ineating lines of equal noise exposure are developed for 

estimating noise exposure surrounding the a i rpor t .  Standards and guide- 

l ines promulgated by federal, state and local agencies are used to 

in terpre t  land uses compatible with a given level of noise exposure. 

The noise contours and interpretat ions are combined as a basis for planning 

development of land surrounding the airport .  Noise contours have been 
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developed for  1982 and 1997 forecast ac t i v i t y  levels, to enable con- 

sideration of i n i t i a l  ~nd long-range noise exposure in the planning 

process. 

Numerous methodologies have been created for  estimating and measuring 

noise exposure. The method used to develop noise contours for  th is 

analysis is the Day/Night Average Level (LDN) system~ 

The noise exposure contours presented herein were developed according 

to procedure outl ined in the technical report ent i t led "Developing 

Noise Exposure Contours for General Aviation Airports."  Generally, this 

procedure is to select noise contours from a compendiSum of computer 

generated noise contour drawings contained in the report. Selection 

of noise contours is based on a thorough description of the factors 

affect ing the size of noise contours. I t  should be noted that the noise 

exposure contours presented herein represent noise generated by a i r c ra f t  

during f l i g h t  operations, and do not include noise generated by a i r c ra f t  

during ground operations, or by other surface t r a f f i c  in the a i rpor t  

v i c i n i t y .  However, since these are re la t i ve ly  minor noise sources when 

compared to a i r c ra f t  f l i g h t  operations, and the i r  omission w i l l  have 

an ins ign i f i cant  ef fect  on planning land use with respect to noise 

exposure. 

Factors re lat ing spec i f i ca l l y  to PolaccaAirport and used in the pre- 

sentation of noise contours are l is ted below: 

O 

The number of a i r c ra f t  movements w i l l  reach 
9,800 in 1982 and 33,000 in 1997. 

Of the total  a i r c ra f t  movements, 27 percent 
w i l l  be performed by multi-engine a i r c ra f t  
in 1982, and 25 percent in 1997. 

There w i l l  be no j e t  a i rc ra f t  ac t i v i t y .  

Landings w i l l  be to the southwest approximately 
85 percent of the time. 

More than 99 percent of a l l  a i r c ra f t  ac t i v i t y  
w i l l  occur during the daytime period (0700-2200). 
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The comprehensive long-range noise planning in th is  country has been 

i n i t i a ted  under statutes enacted by the State of Cal i fornia.  The 

state has gained extensive experience in land use planning re lat ing 

to noise and, as such, has collected substantial information in support 

of i t s  land use planning guidel ines. The guidelines promulgated by 

the State of Cal i fornia fo r  evaluating land use compat ib i l i ty  are pre- 

sented in Exhibi t  8-1. As might be expected, there is considerable 

la t i tude in the in terpretat ion as to what level of nQise exposure is 

compatible with a speci f ic  land use. The highest level of the 

"normally acceptable" band represents the maximum desirable noise 

level for  exist ing or conventional construction not including special 

noise insulat ion. Evaluation of land uses wi th in  the "condi t ional ly  

acceptable" or "normally unacceptable" bands should include considera- 

t ion of i n te r i o r  noise reduction resul t ing from the structure, and the 

amount of time which ac t i v i t i e s  are conducted outdoors as opposed 

to indoors. 

The guidelines presented in Exhibi t  8-1 are intended to aid a community 

in planning a noise environment which i t  deems to be permissible. How- 

ever, since these guidelines were developed for  a mean community ( that  

i s ,  an average community), i t  was necessary to also develop some type 

of correction that could be applied to more accurately re f lec t  the 

speci f ic  community. Correction factors which were developed are present- 

ed in Exhibit  8-2. Generally, the correction factors re f l ec t  that a 

quiet environment w i l l  be more susceptible to noise impact than a noisy 

environment, and take into account the community's general understanding 

and awareness of the speci f ic  noise source. 

Exhibi t  8-3 i l l us t ra tes  the LDN noise contours for  1982 and 1997. Al l  

land use wi th in a l l  the noise contours is agr icu l tura l  or cat t le  grazing. 

Future resident ial  development should be prohibited wi th in the area 
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I.AND USE CA1 EGORY 

R E S I D E N l l A L .  LOW DENSITY 
SINGLE FAMILY, DUPLEX, 
MOBILE HOMES 

RESIDENTIAL - MULTI.  FAMILY 

TRANSIENT LODGING 
MOTELS, HOI ELS 

SCHOOLS, LIBRARIES, 
CHURCHES, HOSPITALS, 
NURSING HOMES 

AUDITORIUMS, CONCERT 
HALLS, AMPHITHEATRES 

SPORTS ARENA, OUTDOOR 
SPECTATOR SPORTS 

(OMMtJNI1Y NOISE EXPOSURE 
I.dn ORCNEL,  dB 
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INTERPRETATION 

NORMALLY ACCEPTABLE 

Specified land use is satisfactory, based 
upon the assumption that any buildings 
involved are of normal conventional 
construction, without any special noise 
insulation requirements. 

CONDITIONALLY ACCEPTABLE 
New construction or development should 
be undertaken only after a detailed analysis 
of the noise reduction requirements is made 
and needed noise insulation features included 
in the design. Conventional construction, but 
with closed windows and fresh air supply 
systems or air conditioning will normally 
suffice. 

NORMALLY UNACCEPTABLE 

New construction or development should 
generally be discouraged. I f  new construction 
or development does proceed, a detailed analysis 
of the noise reduction requirements must be 
made and needed noise insulation features 
included in the design. 

CLEARLY UNACCEPTABLE 

New construction or development should 
generally not be undertaken. 

C O N S I D E R A T I O N S  IN D E T E R M I N A T I O N  OF N O I S E - C O M P A T I B L E  L A N D  USE 

A. NORMALIZED NOISE EXPOSURE INFORMATION DESIRED 

Where sufficient data exists, evaluate land use suitability with respect 
to a "normalized" value of  CNEL or Ldn. Normalized values are 
obtained by adding or subtracting the constants described in I~X. ~ - 7  
to the measured or calculated value of CNEt. or Ldn. 

B. NOISE SOURCE CHARACTERISTICS 

The land use-noise compatibility recommendations should be viewed 
in relation to the specific source of the noise. For example, aircraft 
and railroad noise is normally made up of higher single noise events 
than auto traffic but occurs less frequently. Therefore, different 
sources yielding the same composite noise exposure do nor necessarily 
create the same noise environment. The State Aeronautics Act uses 
65 dB CNEL as the criterion which airports must eventually meet to 
protect existing residential communities from unacceptable exposure 
to aircraft noise, In order to facilitate the purposes of the Act, one of 
which is to encourage land us~scompatible with the 65 dB CNEL 
criterion wherever possible, and in order to facilitate the ability of 
airports to comply with the Act, residential uses located in Com- 

munity Noise Exposure Areas greater than 65 dB should be discour- 
aged and considered located within normally unacceptable areas. 

C. SUITABLE INTERIOR ENVIRONMENTS 

One objective of locating residential units relative to a known noise 
source is to maintain a suitable interior noise environment at no 
greater than 45 dB CNEL of Ldn. This requirement, coupled with 
the measured or calculated noise reduction performance of the type 
of structure under consideration, should govern the minimum accept- 
able distance to a noise source. 

D. ACCEPTABLE OUTDOOR ENVIRONMENTS 

Another consideration, which in some communities is an overriding 
factor, is the desire for an acceptable outdoor noise environment. 
When this is the cas~, more restrictive standards for land use com- 
patibility, typically below the maximum considered " normally 
acceptable" for that land use categoryf may be appropriate. 

Source: Guidelines for the Preparation and Content of Noise Elements of the 
General Plan, Office of Noise Control, Cali fornia Department of 
Health, February 1976, 

i 

pPc 
R. Dixon Speas Associates, Inc. 

HOPI TRIBE 
ORAIBI, ARIZONA 

LAND USE COMPATIBILITY FOR 
COMMUNITY NOISE ENVIRONMENTS 

I 
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Type of 
Correction 

Seasonal 
Correction 

Correction 
for  Outdoor 
Residual 
Noise Level 

Correction for 
Previous Exposure 
and Community 
Att i tudes 

Pure Tone or 
Impulse 

EXHIBIT 8-2 

CORRECTIONS TO BE ADDED TO THE 
MEASURED COMMUNITY NOISE EQUIVALENT LEVEL (CNEL) 

TO OBTAIN NORMALIZED CNEL 
Amount of Correction 

to be Added to 
Description Measured CNEL in dB 

Summer (or year-round operation). 

Winter only (or windows always closed). 

0 

-5 

Quiet suburban or rural community (remote 
from large c i t i es  and from indust r ia l  
ac t i v i t y  and t rucking).  

Quiet suburban or rural community (not 
located near indust r ia l  a c t i v i t y ) .  

Urban resident ia l  community (not immediately 
adjacent to heavily traveled roads and 
industr ia l  areas). 

Noisy urban resident ia l  community (near 
re la t i ve ly  busy roads or indust r ia l  areas). 

Very noisy urban resident ia l  community. 

+I0 

+5 

-5 

-I0 

No pr ior  experience with the intruding noise. +5 

Community has had some previous exposure to 0 
intruding noise but l i t t l e  e f f o r t  is being 
made to control the noise. This correcti,on 
may also be applied in a s i tuat ion where the 
community has not been exposed to the noise 
previously, but the people are aware that bona 
f ide ef for ts  are being made to control the noise. 

Community has had considerable previous exposure -5 
to the intruding noise and the noise-maker's 
relat ions with the community are good. 

Community aware that operation causing noise is -10 
very necessary and i t  w i l l  not continue in-  
de f in i te l y .  This correction can be applied for 
an operation of l imi ted duration and under 
emergency circumstances. 

No pure tone or impulsive character. 

Pure tone or impulsive character present. 

O 

+5 

Source: Guidelines for the Preparation and Content of  Noise Elements of the 
General Plan, Office of Noise Control, Cal i forn ia Department of Health, 
February 1976. 
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described by noise contour "C", and should only be condi t iona l ly  

permitted wi th in the area described by noise contour "A". The 

nearest exist ing resident ia l  development is located at Walpi V i l lage,  

far removed from any potent ial  noise disturbance. 

8.2 AIR QUALITY 

Planning with respect to a i r  qua l i ty  is undertaken in a manner 

s imi la r  to that for noise exposure. At large metropolitan a i rpor ts  

pol lu tant  concentration contours are developed; however, at low 

a c t i v i t y  general aviat ion airports such as Polacca A i rpor t ,  po l lu tant  

emissions are i nsu f f i c i en t ,  and instead, pol lutant  concentrations 

are estimated for  given areas or points. The projected po l lu tant  

concentrations are compared with national a i r  qual i ty  standards and 

used as a basis for planning the location of po l lu tant  sources and 

sensit ive receptors. 

Atmospheric concentrations of pollutants projected herein were 

calculated using a hand model developed by the San Francisco Bay 

Area Pollution Control Distr ict.  The model is described in the 

publication "Guidelines for Air Quality Impact Analysis of Projects," 

dated June, 1975. In addition, two supportive publications (References 

1 and 2) were used in the calculation of pollutant emissions. 

Generally, the model's methodology is a pyramid approach. F i r s t ,  

po l lu tant  emissions are calculated for  a i r c ra f t  sources, l ine  sources, 

and point sources wi th in each local project impact area. A local 

project impact area is defined as a one kilometer square containing 

the areas of greatest vehicular t r a f f i c  on and adjacent to the a i rpor t .  

Secondly, an area concentration is calculated by assembling the in- 

dividual source emissions. F ina l ly ,  area source emissions are combined 

as the basis for  estimating a regional concentration. 
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The purpose of calculating an area concentration is to provide an 

indication of the average impact of project (airport) emissions on 

a mobile receptor traveling in areas of substantial project-related 

emissions. The regional concentration provides a conservative estimate 

of the concentrations result ing from project emissions af ter  they 

become thoroughly mixed, ve r t i ca l l y  and horizontal ly, after traveling 

a considerable distance downwind. To estimate the impact downwind 

of a runway, an end-of-runway concentration is calculated for a point 

I00 meters downwind of each runway. 

Investigation of the proposed airport  layout, the surface transportation 

system, and surrounding land uses led to the def in i t ion of one local 

project impact area: the apron area. This area is centered at the 

airport automobile parking apron and contains pollutant emissions from 

al l  a i rc ra f t  ground operations, plus emissions from airport  related 

vehicular t r a f f i c .  Groundiservice vehicle emissions were not calculated 

as part of this analysis because l i gh t  general aviation a i rc ra f t  require 

very l i t t l e  ground service. Emissions from non-airport related vehicular 

t r a f f i c  was omitted because surveys and projections of t r a f f i c  were 

not available. 

The regional concentration was calculated by adding the emissions from 

a i rc ra f t  f l i gh t  operations to the emissions calculated for the apron 

area. The forecast a i rc ra f t  and highway vehicular t r a f f i c ,  and emission 

factors used in the calculation of pol lutant concentrations are tabulated 

in Appendix I I I  of this report. 

Projected pollutant concentrations for Polacca Airport are presented in 

Exhibit 8-4. The national primary standard shown is the level of a ir  

qual i ty necessary, with an adequate margin of safety, to protect the 

public health; the secondary standards represent the level of a i r  qual i ty 
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Averaging 
Pol lutant Time 

EXHIBIT 8-4 

LONG-RANGE (1977) PROJECTED 
PROJECT POLLUTANT CONCENTRATIONS 

National Ambient 
A i r  Quali ty Standards 

Primary Secondary 

Calculated Air Quali ty Concentrations (uglm 3) 
Point I00 Meters 

Regional Terminal Off Runway End To: 
-Concentrat ion Area Southwest Northeast 

CO - 8 hrs 10,000 10,000 
Carbon Monoxide 1 hr 40,000 40,000 

HC - 3 hrs 
Hydrocarbons- (6-9 a.m.) 

160-1-1/ 1601/ 

(1 132 115 651 
1 241 .230 1,302 

.=1 5 4 28 

NOx - Annual Avg. 
Oxides of Nitrogen 1 hr 

Suspended 3/ 
Part iculate - 

Annual 
Geometric Mean 

24 hrs 

lO / lOO2-/ 
None None 

75 60 
260 150 

- ( 1  - - 

( I  3 2 16 

= ( 1  - - 

¢1 (1 ( I  I 

1_/ Standard is for  non-methane hydrocarbons 

2_/ Standard is for  nitrogen dioxide 

3__/ Calculated concentrations are annual average 

(-)  Not calculated 

uglm 3 Micrograms per cubic meter 

Source: PRC-R. Dixon Speas Associates 
July 1977 



necessary to protect the public welfare from any known or anticipated 

adverse effects of a pol lutant.  The four pol lutants are described 

below: 

Carbon Monoxide (CO) is an odorless, colorless, toxic gas commonly 

produced by oxygen-deficient combustion. Emission of carbon monoxide 

by turboprop a i r c ra f t  is greatest during the taxi and id le  modes, 

whereas for  piston a i rc ra f t  the emission rates are greatest during 

the takeoff  and climbout modes. Highway vehicle emission rates de- 

crease as the speed of the vehicle is increased, decreasing about 70 

percent between 15 mph and 60 mph. 

Hydrocarbons (HC) are often introduced into the atmosphere as a 

pol lu tant  through the incomplete combustion or evaporation of l iqu id  

hydrocarbon fuels. In addition to i ts  own harmful ef fects,  reactive 

hydrocarbons (non-methane hydrocarbons) are associated with the formation 

of photochemical oxidants. This analysis has projected total  hydro- 

carbons, which includes the reactive hydrocarbons as a subgroup. 

Emission of hydrocarbons is s imi lar  to the emission of carbon monoxide, 

highest for  turboprop a i rc ra f t  during taxi and id le ,  and highest for 

piston a i r c ra f t  during takeoff and climbout. For highway vehicles, 

the emission rate decreases approximately 60 percent as speed increases 

from 15 mph to 60 mph. 

Nitrogen Oxide (NO) is formed by the oxidation of atmospheric nitrogen 

during the high-temperature combustion of fuels. NO reacts in the 

atmosphere to form Nitrogen Dioxide (NO2). In this analysis, the con- 

centrations of NO and NO 2 have been combined and referred to as Oxides 

of Nitrogen (NOx). Oxides of nitrogen are toxic and corrosive. They 

are also associated with the formation of photochemical oxidants. 

Emission of oxides of nitrogen is greatest during the takeoff and climb- 

out modes for both turboprop and piston a i r c ra f t .  Unlike carbon monoxide 
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and hydrocarbons, the emission rate of oxides of nitrogen for highway 

vehicles increases l inear ly  as the speed of the vehicle increases. 

Suspende d Par t icu la te  Matter (PT) are produced by a var iety of sources. 

High par t icu la te  concentrations in the atmosphere reduce v i s i b i l i t y ,  

damage vegetation, and are associated with respi ratory ailments in 

humans. In numerical terms, suspended par t icu la te  matter is the smallest 

of a i rpor t  pol lutants.  Whereas par t icu late emission rates for highway 

vehicles are available for both exhaust emissions and t i r e  wear, only 

exhaust emissions are available for  a i r c ra f t .  Since t i r e  wear on a i r -  

c ra f t  is very substant ia l ,  estimation of par t icu la te  emission for a i r -  

c ra f t  is correspondingly understated. In fac t ,  there are no exhaust 

emission factors for piston a i r c ra f t ,  only for  turboprop a i r c ra f t .  

Invest igat ion of Exhibi t  8-4 reveals that none of the projected 

pol lu tant  concentrations exceed the national standards. In numerical 

terms, carbon monoxide represents the largest component of a i rpor t  re- 

lated po l lu tants .  However, the greatest concentration is projected 

to reach seven percent of the national secondary standard. Within the 

apron area, where persons are normally present for extended periods, 

the concentration of carbon monoxide is projected to reach only one per- 

cent of the standard. The high level of a i r c r a f t  landings and takeoffs 

(85 percent of the to ta l )  conducted to the southwest results in the 

greatest concentration of pollutants being found northeast of the 

runway. 

I t  can generally be said that ac t i v i t y  at Polacca Ai rpor t  w i l l  not 

cause concentrations of pol lutants that w i l l  i n h i b i t  human recreational 

a c t i v i t y  or cause measurable physiological e f fects .  Furthermore, 

su f f i c i en t  a i r  pol lu t ion w i l l  not be generated to noticeably increase 

the probab i l i t y  of photochemical smog development. 

8-11 



Development of additional pollutant sources in the airport  v i c i n i t y  

should be avoided to maintain air  pollutant concentrations represen- 

tative of a pr is t ine environment. Unde~rable pol lutant sources 

would include commercial development requiring large automobile parking 

f a c i l i t i e s ,  or production f a c i l i t i e s  with which exhaust stacks are 

associated. In part icular ,  these types of pol lutant sources should 

not be developed under a i rc ra f t  approach and departure paths, or in 

l ine with the extended centerline of the runway. 

With respect to non-pollutant f a c i l i t i e s ,  the development of sensit ive 

receptors in the airport  v i c in i t y  should be avoided. Representative 

of sensitive receptors would be a hospital in which some people may 

be a f f l i c ted  with respiratory ailments, or a school where an extensive 

amount of outdoor recreational ac t iv i ty  is undertaken. As with the 

development of pol lutant sources, the development of sensitive receptors 

should par t icu lar ly  avoid areas under the extended runway centerline. 

8.3 VISUAL AESTHETICS AND RELOCATION OF PERSONS 

The development recommended for Polacca Airport is of a type that 

improvements w i l l  not r ise to a height substantial ly above the earth's 

surface. Addit ional ly,  the recommended improvemepts have a re la t ive ly  

small surface area. These improvements w i l l  not be v is ib le from 

Highway 264 or any of the nearby vi l lages. 

None of the improvements recommended for Polacca Airport w i l l  require, 

now or in the future,the relocation of persons, businesses, farming 

or grazing r ights. 

8.4 TEMPORARY CONSTRUCTION IMPACTS 

There w i l l  be temporary unavoidable adverse impacts during construction 

of recommended improvements. These impacts w i l l  pr imari ly be noise 

caused by heavy machinery and workmen, and degradation of air  qual i ty 
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by dust associated with clearing land and ground vehicular t r a f f i c .  

During the construction phase, measures should be taken to minimize 

adverse a!r  and water qual i ty  impacts. A descript ion ~of these measures. 

is contained in the FAA's Advisory Circular  150/5370-7, "Airport  Con- 

struct ion Controls to Prevent Air  and Water Pol lu t ion. "  Resources con- 

sumed as part of construction can be minimized by close scrut iny of 

design economies. 
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